Hypertonic sucrose inhibition of endocytic transport suggests multiple early endocytic compartments.
Incubation of animal cells with hypertonic sucrose and polyethylene glycol (PEG) 1,000 renders endosomes sensitive in situ to hypotonic shock (Okada and Rechsteiner, 1982). We found that: 1) in vitro endosomes were osmotically insensitive; and 2) hypertonic sucrose inhibited transport from very early endosomes to lysosomes. Endocytic vesicles were labeled by incubating Chinese hamster ovary (CHO) cells for 1-10 min at 37 degrees C with horseradish peroxidase (HRP) and/or fluorescein isothiocyanate-conjugated dextran (FITC-dextran). Cell fractions prepared in 0.25 M sucrose were hypotonically shocked by dilution with 5 mM Na phosphate buffer, pH 6.7, to a final sucrose concentration of 0.05 M. After hypotonic shock, endocytized HRP and FITC-dextran pelleted with membrane while lysosomal hydrolases did not. The HRP activity in the pellet was latent, suggesting that endosomes were resistant to osmotic shock. Uptake in the presence of hypertonic sucrose had little effect on the subsequent osmotic sensitivity of the endosomes. Uptake in the presence of hypertonic sucrose and PEG 1,000 rendered endosomes fragile to cell homogenization. Unexpectedly, the inclusion of hypertonic sucrose in the uptake and chase media inhibited the appearance of HRP in lysosomes. HRP internalized during a 10-min uptake appeared as if it were present in two physically distinct compartments, one accessible to transport inhibition by exogenous sucrose ("very early" endosomes) and the other not ("early" endosomes). After a brief uptake (1-3 min), postincubation of CHO cells in 0.25 M sucrose-containing media completely blocked transport of internalized HRP to lysosomes. This blockage could be partially relieved by cointernalization of invertase with HRP. These results suggest that transport between multiple early endosome populations is sensitive to intraorganellar osmotic conditions.